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(54) LOCAL SIGNAL GENERATING CIRCUIT AND INTEGRATED CIRCUIT EQUIPPED WITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize the output signal level of local 
signals from several VCOs LOI-LOn, and to improve the phase noise of 
a local signal generating circuit 1 1, which uses the several VCOs LOI- 
LOn by switching them using a switch 1 2. 

SOLUTION: The size of transistors and current values of the VCOs 
LOl-LOn are designed by placing importance on their phase noise 
characteristics and the resulting variation in the output signal level is 
limited by a limiter amplifier 15. Accordingly, the phase noise 
characteristics can be improved, and the output signal level can be 
stabilized. Consequently, the phase noise characteristics and the 
frequency-dependence of the output signal level can be made 
compatible. 



THE SAME 




http://www1 9.ipdl.ncipi.go jp/PA1 / result/ detail/main/wAAAN1 aGEkDA41 531 8731 P1 .htm 



2006/03/23 



<19)B*ISHSflf/T (JP) 02) & 1 # 11= & ^ (A) (lD^WmH^Bi*^ 

#112003 -318731 
(P2003 -318731A) 
(43)&E 0 ¥JS£l54pllE 7 H (2003. 11. 7) 



(51) IntCl. 7 






F I 


7-7>T(#*#) 


HO 3L 


7/18 




HO 3G 


3/10 B 


5 J 0 3 0 


HO 3G 


3/10 






3/30 B 


5 J 1 0 0 




3/30 




11/04 


5 J 1 0 6 




11/04 




HO 4B 


1/26 U 


5K0 2 0 


HO 3L 


7/08 




HO 3L 


7/18 E 








warn* * 


m& M*m<D&6 OL fc£ 9 K) 


m»n\zm< 




»JS2002- 1 19616CP2002-119616) 


(7i) wisa 


000005049 
















(22)fflBIB 




4 £ 22 B (2002. 4. 22) 




ARjff^K*i5r«spK^m»r22#22^ 








(72)»^# 














AR^AKr&P5T^KS?fi»T22«22^ ~> 




















(72)&9Nf 


▲mrn ^ 












AB^AB5*psr«^K^»Bj22#22^ > 




















(74)«SA 


100080034 





























©4) D-*;i^#«*(Hris*«fe^n&»««-**«iiHi» 



(57) [gft] 

[t$H] lSOVCOL01-LOn%^-f^l2 
lKU>t, SVCOLO 1 ~LOn*» 6© n-27.il/ff 

miSSVCOLO 1-LOnB, ^©{4 

ys ?4tT>7i 5-cmm-rz>. Ltc&-,x> ms 



V=n 



7^ 



IK 



I 



zmwmo n - #jwi#*r— wtctaAr * <t 5 tc i, ft: 

Jl> i ft £ J: 5 ec«TE ^Bt*J»«rtiHBOM»* WWT 

S£tfl£ff«r & c i r IW^WWf*BiaB«*j»*« 20 
sci r & 2 tats© a - # ^ft -^£0 

Bo 

■^SrHrSB— 56 U^UCtT Sci t ? £MNB1 2 30 
* ft:tt 3 f BiS<D a - # ^ft-st#fe£@gg 0 

-uuctf ifi or W^f-r £ nJ^W#*iifIlHl5S£ , 

Bui B ?!SeMWMBK» 6©a- *;Mf #<o Htfjd # u 

itlEISgi . fulBlS^JI l - 5 £>{5jft#> 1 ^icclBigcDa - 

ft # <t mrl 3 n - * JMrafe£BR» 6 © a - <h 
*iB^L-rja«»«»T&iS^HB<!:, WSMffiWWlS 

[0 00 1 ] 50 



&m 2003-318731 
2 

L/c1S^fi<DmjE$IJtaJM^«i^ (VCO) *JR-««:«J 
SK»"r*J:^CcLfca-^Ki#»^0Bi- ^ft* 
[0 0 0 2 ] 

5fs»«n& < ft *) s twan^«oA**H»(i#*«« 
^^ft#ojaaa^H**K»»ffl© v c o x^m? * 

1 otMWS^^t^n 7 ^0r*^ o co 

o (mmmwm&ms) ioi. 102, ion- 

1. 1 SVCOl o 1-1 on^6<DtlS 

CCMft^>^^fl t f 2. fn-1. fn©a- 

lr>ffi^HB^ffl;trr£. C©/cJ5, buIBX-Y ^^2tcH 

2 4 V C O0D#£f&SMt-r S$IJ®IBB 3 *«W 

r^-svco©«iaaa»**€fbs#-sPLL (7* 

[0 00 4] tulBSVCO lol^lonli. ffl^^n 
3&«ffftto*irfc«5, fpJftOVCOl o 1-1 on^jSJR 

[0 0 0 5 ] 

[^W^JB^bcfc^i-r^BH] La&»bft3&«6. -h^O 

i^©vco 1 o 1-1 o n©lftJgjg«gKf l^fn^ 

tB3iW#14^*r 0 h S® Cc « ft h ft I > £ l ^ Wiffl^ ^> 
^ 0 fc<fc*.«, mos h7>^x^rvco 1 o 1 - 1 

f s4X\z\/ (lxw) tcjtwra. 

[0 0 0 6 ] CCt, »!IH«8aoS&5VCO 1 o 1 

U ^ ^^-S «t ft ft «WH i » ft 6 ft ^ ft <!:' 
i> x HBR{i, -eOcfc9tc«ft6ftl^ ft: ISI^H 
«gtt-C«#!gfe««ft^-ca^ffi#U^^(STL/. is ft: 



(3) 

3 

^@&S<DQ<fi&VCO 1 o 1^1 o n«iC^b&<£> 

[0 00 7 ] U^ot, L£@^0/c££W£*£< 
TSfti'Lt. &*(DVCO 1 o 1 - 1 o nOffl^ff-^ 

*jb"r*iC^Citt, ±2©<fc5fe: l/f s<iXU* 

ftfc#t>SMtr*a>r. **jB*«fl>vco-cffi«w 

**acct?#rfe, if&TCDVCO 1 o 1 — 1 o nCDtitfB 
ft # u^;u£_htf <fc 5 iWft*8 < 10 
— ^TCDVCO 1 o 1 - 1 o nOCiffiat^ftiaft 

[0008] *:<!:*.& RFCMOS<bUr^;HISib 
U 2. 5VTttfP3t*\ 50MHzWlGHz*t 
SWfcS-e**^ MKMOMV#«:lr»J:9Sc t VCOO 
^-^>%flt«-r4i, KVCOtt5«M_biM4fc 20 

«)Svco<D«tttt, fmtmmmic&g 

[0 00 9 ]*«98©BWt*. «ROVCO*«»itt 
[0010] 

y 5 **r>:/**toc± 40 

[0011] JJB©«MHcJ:ftK, WRCDWEMflBUIB 

[0012] U/d^t, GMtiS«ft*3M*U fro 

[0013] *»9l©P-*^«#«*EIKtt. 
moKEmsmSB* 60»S«:»ft *HW»©a so 



*$RI2 003-318731 
4 

- * J Kf # £tR— ffj tc [ftfj *r £ <fc 5 cc L tc a - # 

*IH1B<!: , fflnBnI^*»Jf#«ilig|ilBS^6CDa - 27 
[0014] ±E©»««c ffiSomEESUffllM^ 

[0015] i/c^ot, mm^fez&mL. 

[0016] S&fclSfc, $»(DO - # ^fi^^m 

[0017] ±M<omi8ttcj:ti\*. miEmfommmv 

G= gm*R 
4, 

gmoc-T I 
G°cV~ I 

[0018] *»woo-*ju«-#«fflaBtt, 

tfiBiHHBOSJiaWEffl* 1 ^* y Shfcy * yHB*« 
A, NIB«HSIBB», il^$n/cmE»^^Ji^Cc>Pt 
J»*«BBy*yHB©»l»«E«CC»^i»r, MIEpJ 

^^#*teiniB©«i»*BisiL k twan-^^«#©a 
[0019] ±Mz<Dmmt£titt. ^(Dmmmm^ 

^■c, mff^sisi^^soaiRWSS^MfBPw^iifii^ 
^-r-scor, iwa^aK)WfBiiaBec*jw-s3>hD- 

[0 02 0] 3 6Cc^/c, *»IBon-*;um#«^EI 
B«. »»©»EEM»S«»B^€>0«5Cca**a« 



5 

)i>m^%¥tb&&> <s — s u *<j\> dcmm l x uj^t 4 pja 

la-S U ^ <t ft 4 d: 5 cc IWB US*JS»«HB©«» 

*f$i*<tT4 0 

[0 02 1 ] ±E©«JlMcj:*i«. SI(©lESililM^ 
BBfi» 6<DtB£Cc#ift 4 jaftgko n - # 
TlMT4n-#>Hi-wa^Bfc*cvc % Gtfa5£W*5f 

meant* mfim*i'****mbxmejQmmm 
<hfc<fcoT*f{gT4 0 

[0 02 3 ] Sfc, *&H4>iMBBK. AAStifcJK 

#£*a^LTH«»^T4«^0B<t. ffiriBmiESfj 

»Sa^CC«»9««*H5Er * P L LtpJKi 
4C<L£#®£T4 0 

[0 02 4] ±E©«JiSCC J:*itf, #M=tt*Sfcft*fflC>4 
< Wtitt < ft 0 , liSl^Sil 

«FtcJfiB-c*S. 30 
[0 02 5 ] 

x % h ncs^i^T^-rn«, «T©£*jor*4. 
[ 0 0 2 6 ] a I**, *»w<©njfi©m 1 

#JMMJ8£iaB 1 1 ©«SOT«toS*S*T:/n ? *bx 
&4, c©n-*7J!/«-swa£HBi us, H3&m<D\u 

OLOl, L02, LOn-1, LOn*f^ ft 
VCOLO l-LOn*»6(DtHHCcaft-SH«aBI:F 1 . 
F2. Fn-1, FnCDa-^JUM"^*, >W * * 40 

4 0 CCD/cfc, MtaX-Y 1 2KHaOT, €"©^Jft 
&*S(KSPT4 ffuffi^W 1 2XMtR-TZV 

cocD**naBiftrs*«BiHKi 3^aa:^6ti4iife 

0«««t»*jSe{fc3*«PLLH»l 4*SRtf6ft 

4o 



^2 00 3-3 1 8 73 1 
6 

yiSifiWttfhtlhLL&it^ PIBSVCOLO l^L 
[0 02 8 ] Ltc&~>X, itOVCOLOl-LOn 

[0 02 9] *«?B©seSfi©m2(0}BSSK:o^r. 02 

4. 

[0 030]B2tt, *^CDHS60^2 <Dm&<DV- 
#iHt#«*HB2 lOlSfiM^tyn^it 
£>4 0 c©n — ^Mt-^ffleHB^ IB. fj®Du-# 
>Wi-9»£0Bl lfc«fHU #j£T4a»K:ttl5l—<D 
#JHflF#*tfLT, *©BW!**«T4. £<DP-#;U 
ff^*lHlS§2 lTfe. iTOVCOLO 1 -LOnCD 

ffi*«i#i*tt«. *ft*n*afl:34rT:c>4. &§t-< 

♦I0B2 5fcfc, $fJiaJ0B2 3CCj:^r, fulB^W^l 
2 (DftJftiLftBBIfc J: t>'VCOL01-LOn commits 

[ 0 0 3 1 ] m 3 tt % «r£i>JX*mttf MSB 2 5 ©-fit 
f&#!£^T * * MX $> 4„ c 60 Bj^jpflS WI@B 2 
5&£, — >tf(DNMOS h^>>>**Q 1 , Q2£lf;i4 
M»iSiH@Br«fiS$n, BulBNMOS h^>^*#Q 
1. Q2<Dy-KC«SJi2VCOLO l^LOn^ffin 

v-x«*a«:5£«««F«r/M ( /r«iftSti, K 
ft ^CDtti^fi-^O U T 3&sffi* 5 n 4 0 

[0032] mmmmm^23u. jiir-t^vcolo 

1 - L O n CC*tJS It, C CD nJ^*Uf#«*BlilB 2 5tCS 

^^r mm cc*fis l /t#jiswffi*«rf BS«atH f k.** 
[0033] Tftt>^, tt^nwiiaBofij»G», ta 

g rnocV" I 

r*4*»6. ©ffifR*s— 5Eft<t#«:« % 
ift4C<b^JfflL, 5ESSfe«F(cj:4*u>hy-x 
[0034] C©nI^3pJf#i»iHHB2 5 1 fflr* o 



[0 0 3 5 ] «rE««fl(Dfle«*«MBRFCMOS-Cj| 

ecu y- h«w«^«<T«c&ecj:or. MlBm^r 
WE*j»G*«ntrti«j:i^ 

[0 03 6 ] H?^CD<t 0 CC A*WJa«M-^©H» 

VWe^MWR ( 5 0 MH z ) ^6iKc«%ft ( 1 GH 

z) *r*»ttosi3W*4»&tt, fineisibmaaBofy 

f#G4**<£fbr*£*#*D. CCD/c#fuia#U> 

9TSfc«>K:> ^Wf#t»*IlslB2 5^©|5|Bffiai*s 20 
***** < tt 0 . £ fc«F£0E##;*;S < & oTWHSR 

fcHB*«>5 lofflli. ffilBBBBiflt 

x.. Kja«4^©«{b*i»c^*ij»a»*tf 5 c 

[0 03 7 ] C<£>J:5Ctt/T4>£fc, iTOVCOLO 

[0038] ^§m(omM(om3(Dmmc^x. m4 
[0039] B4», ^m<omn<om3(omm(Du- 

C©P~#;MI#&£1§1B3 IB, mii$<Dn-*7 

B, c©u-#;Wt##fe£I§IB3 lttt, $W[HB3 3 

lo i-LOn<Di6»^bccaa»L/r, fHe*J£¥ywft« 
H1B2 5 ic&&?^ZmnzmwnBt<Dmis* V 2tix 

[0 04 0] Uc^ot, Bu2i<Dn-^7;l/M#^Ie]ffi 
2 1 <D<£ Wrt«#U^U*-©c*SWfflWE 

©B» n> hu-)ivy hcDJrtl#*#< <c-SO(c*tu 

<D*a©|51B^e>0^ + >*;i/R5£fi-s|K: 1 *f 1 CtfcftSL 

BiffS^ 3 4^6, X^^12(DMiKi, 50 



$JK§ 2003-31873 1 
8 

VCOLOl-LOn ©fifelMbfc <fc tfiiuie»JiB«EEG>ffi 
[0 04 1 ] *»l8<DHS6O^4<0}BS8K:oi>r, 05 

So 

[ 0 0 4 2 ] m 5 B, #l£0J3<£>glSfeCDSfr4 <Dffim<DV - 
*JMI4HB£HB4 1 (D«Sl««J«*SW^n * ^ST? 
C0P-/7;Hif»4i»4 1B. 

jm#«^HB2 i ccsnHurc**. aat^*», c 

<DP-#;ufi-5|Jfe£[H|B4 lttt, ffilfSJUBl 3B, bu 
t&A4v*l2 (Om&TLUWto&VV COLOl-LO 
n cDj&l!rtb£fT 9 «WC* 0 . 19IBFMWIBB 2 5 © 

KW0B4 5CCcfc^r^ * - K'<?*fWiB3*iac&r 
iuiau^;M6ffi@B4 5B, HulBP-^;ufi-^(D 

tHU «Effl*fi#U^<^iBuiB— j£l< sob £ com* y a 
- F'*? * U fJIBoJ^Jfiii »I@B2 5 (D*J»£fflai 

[0 04 3] B6it WEU^HftUiHB4 50— fltfcS 

4 6^c4dC>raS$n, *©B$«:4DSDC!iS»4o- 

^7 ;u^4 7raa-r^cirHuiatB^m-^u-<;i/ 
©JSPHB4 8tc*5^r, ftffi^m-^u^i 

u^itti J: 5«clt8BRBWJ»««HB2 

[0044] C(DJ:^U^^/c 4 gttDVCOLO 

i-LOn©e«^#wtt**n*n«a{bor*>, w 

[0 04 5] ffiiaU S*#T>:/1 5*fl9t^a 

-2/JHs-S|ffe£llB 1 1 . p^Mf#JfitIEIB2 5 
Sn-*;bM##6^lslB2 1. 3 1 fccfcO*? - F^* > 

oiflirsuiaai^ff u^<D<BM«/h3 < o , SB** 

iAf^JBffloTffioiaB^aansc <t«c&s. 

[0 04 6] -r&*>%, mrtay ^ ?*r>:/i 5«, a 

«glB2 5». WEU 5 ^5rr>^l 5J:0fcU*«# 
U^^©<B^«^3l*C^n<t*t>, *JtanaB2 3. 3 3« 
•WPBB1 3Cctk^rHBJBW#**<tt*. S6«c* 

— 5t (aScoig^iaBotf 6o#*^«)"C 4 KS^IbIB 



(6) 

9 

aim cc&swntfe. mtsmm^^^^mLxy -t 

[0047] #g8B85 9 - 1 3 37 3 8-*t&#8«: 

«. «»©VCO*a«WK:«J»itr«fflL,. &*B5£^ 

«tt. *Kfl[ffl*l»*fi«-rSA:»{ca»OVC0*tt 
fflU *©l£ecVCO©i|«*II£^l/Tt>£fB!©|5| 

IlKS^&xTffiJiirSJrMeLfcfe©^*^ C4i«: 10 

* Zc«^Ji^^©ii0^c4eH-r Z>mt> 
Lfc££©ftti&#£&/McT£^&-c*f5. ^©#JB 

iU, ftf§VCOL0 1-LOn*. 1iuj$©cfc5tC 
t&ftU &K*ftJcj:4a#©tf&o**W»©«fc5ic 

T^fc»ic^©vco5r^Ar^fflb. tmrnst 

[0048] 20 
© J: *> Cc . 80k<D«EiN8PSI&SS«> e>©*BS(c!t& 4 

itC«fco-C^DSW^3ft-^U^l'©«6o#4 > 'J 5 •;/ 

[0049] -e-n^x, mm^miZ&mL. tp-om 

[0050] fsfc. *^©a-*;ufi#^3fe|5|K«. 30 
feLh©«fc 5 K. m©ttE«l&9ft&«ft> 6©fl£Cc A 
«c4ja**©a-*^«-*»*«I»*.rfi6ffl-r4ia-*;l/ 

SCtKJj-jtiCSttM^KJW?.^)**, til 
[005 1 ] ^n!5>A. CMffl*fF«ft*3M*U frofcb 
[0052] 5 blc&tc. ##6HJ3©n-#;Ufi^f££@ 40 

**HSl-J- -5 C 4 ?gffl3a^WB@I^Nf»*MB 

u a-^^ft^©a^u-^ji/?rBuie— su-^jutc-r 

[0053] -ett^X, fiJ»iBiS£j|f*ffj6Cfr -5 C Lifi 

[0054] Sfc. *:^©D-^jHf^^|5IS§«. 
W±©J: 5 K, iJIBlfitt©®3E*lJffl)S^»SS«:S3£3 

h*WE?j^j»WMiaK©iww*EEfB*i,>* * y s^fc so 



$113 2003-318731 
10 

-x*y08&£«*.. Hfrie$fJWie)88«. jutRsn/citiEiHj 

B9iBoIS5PJffit«ll!S©ipJf#*SiS-rS. 
[005 5] *tt«3>x. $*SI$©fWffil|g88«?- + >*rt'H! 

-e. BtrlB^gp©WffliliIS8Ccfc^s=i> ha-;i/v^ h© 

[0056] § e>ttc£tc. ^.mnayu-ij^m^^ssM 

iSST S C <t tc J: o r^D -Sm^ff ^ U-^;u©tf 60 1 
m*fi^O5-f>«:^-aE0A:?Re«l»«ffl@B4. 

tt#rti*» u^fcHHH i/ri»E?isepj»*t*iiai8©w» 

[005 7] -e-ft«9>x, {itB$£^tftt£&#U *^(Jl 

u^ju©s«^ffiffttt*iiti-r«c i*J-cir-s. 

[005 8] *^IB©«S1I8S». tl±©J:5 

i, HulB©f5in^©P-*;Kt^*IiI3§i. ffitSMffl 

his t . mrte*)i*ii®iM^tis©^sg^igt5! ^@^-r & 

PLLiBi«:IA5. 

[005 9] ^-ftKDX. *WW»,ft*m>Siai&CCit'* 
T. mSHSSfb-r-Si. *fflW»MS8©ja8&nT£ 
ffiH*5jA < BSCtift < t£ r, , jT^^©A^)lSJS!Sfa^5r^ 

[an *^©n*6©^ 1 <Dmm<Da-jj)i<m j %m$i 

[M2] *&ffl<D9m<D& 2 ©J^^l© a - 1> 
HSS©SmB^fi£?r^-r^D » ^0-C*S. 
[03] !22-C^-rn-#;Mf-^S£@ftK:teWSpJ^ 

[04] *|SI8©SEtt©»3©^«©a-*;Ht-9«Sfe 

[05] ^mmmmoymA<DW-m<ovi-ij)vm^^. 

[06] 05r^-rn-*jHf-^ie^liISSK:teW-Su^ 

j^wnsg©— wsswi^-r^'D i7 0T-&€>„ 
[07 ] et*©o-*;ufi-^^mss©m«6^R!c** 



XL 

11,21,31.41 n-ii)\,m*m%mm 

12 X-fy^ 

1 3. 2 3, 3 3 W®m§ 
14 

15 'J5^7>^ 

2 5 lajmmmBtt 
34 

[01] 

^ 13 



(7) «fBB 2003-318731 

12 

* 4 6 

4 7 a—J*Xy<<)l% 
4 8 ©JMhISS 
F TZmffiM 

li, L2 

LOl-LOn VCO 

Ql, Q2 NMOSh7>^Xdr (MttWIiaSS) 





* 



4#H 2003-318731 



(51)Int.CI . 7 

H 0 3 L 7 AO 
H 0 4 B 1/26 



F I 
H03L 



7/08 
7/10 



H 

Z 



F A (#^) 53030 CB03 CB08 CCOO CC02 CC08 
51100 AA15 AA25 BA05 BB21 BC01 



CA30 EA02 JA01 LAOO LA02 

LA07 Q*01 
53106 AA04 BB08 BB09 CC19 DD04 

DD05 DD08 D009 DD33 EE04 

FF07 HH04 HH05 KK06 KK25 
5K020 DD05 EE03 GG02 GG04 LL02 



